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Figure 4 

ELEVATION OF LAND SURFACE IN FEET ABOVE MEAN SEA LEVEL 
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Figure 5 

ELEVATION OF BEDROCK SURFACE IN FEET ABOVE MEAN SEA LEVEL 
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Figure 6 

RANGE IN DEPTH TO HENRY COUNTV•s PRINCIPAL ROCK AQUIFERS 
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Figure 7 

INDEX MAP FOR TYPICAL WELLS IN HENRY COUNTY 
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® ® 0 
B.A. 

Gullick 
Farm Garrels Ensminger 

0 
Y=3 

EXPLANATION 

Drift 

~Shale 

~ Limestone-Dolostone 

LJ Sand-Sandstone 

g Siltstone 

~~ Chert 

~ ~psum-Anhydrite 

0 Water Producing Unit 

y Yield in gal/min 

GEOLOGIC UNITS 

Qp Quaternary-Pleistocene 

P Pennsylvanian 

M Mississippian 

D Devonian 

0 Ordovician 12 
£ cambrian 

® ® 

Ralph Trenton 
Wenger School 

Y=3 

0 ® ® 
Mt. 

Geode Pleasant Winfield 
State City Town 
Park Well #3 Well #4 

Y=500 



Figure 9 

SURFICIAL AQUIFERS 

Water levels 

Water levels in the surficial aquifers are difficult to analyze, water 
rises to different levels in wells drilled into alluvial1 buried-channel, 
and drift aquifers. The water table in the drift aquifer generally slopes 
from high land areas toward the streams and, changes noticeably throughout 
the year. Levels in drift and buried-channel aquifers respond rapidly to 
recharge from precipitation. Water levels in the alluvial aquifer fluctuates 
somewhat in the same way as those in the drift and buried-channel aquifers; 
however, the main influence on the alluvial aquifer is the stage (level) 
of the associated streams. Water levels will be high during periods of 
high stream stage and low during the low-stage periods. 

Water levels in the drift aquifers commonly are from 10 to 50 feet below 
the land surface, and those in the buried-channel aquifers have been reported 
to be as low as 175 feet below the flood-plain surface and the depth 
to the water surface will be accordingly deeper in wells located on terrace 
surfaces. 
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Figure 10 

MISSISSIPPIAN AQUIFER 
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Table 2 

SIGNIFICANCE OF MINERAL CONSTITUENTS AND PHYSICAL PROPERTIES OF ~JATER 

~onst 1tu111t . IIIXIIU!I 

p..,::!:rtv c:::~1:n 
. Sf gnlflctnce 

Iron (Fe) 0.3 mgll Objectfon~ble 11 It ceusu red end brown stefntny of clothlnr and porceletn. Hllh concentr•· 
tlons effect tho color tnd tlste of bewertges. ron h not fsted In the follow ny tlbles, 
11 there ere ofttn 1111jor differences bttwen reported and actuel concentrations, t lillY be 
tddld to weter fl'lllll well cufnrs, P\l!liS, end pipes. The concentration also Is affected by 
mlcro-organfSIIII. Special samp tng and en~lytfcal techniques are noeded for accurate stud)'. 

Nanganose 0,05 Mg/1 Objection~! tor the sa• reasol\ as Iron. Wilen both Iron ud 1111;rcnose ere present, It Is 
(Mil) recCIImlOndod that the totll concentrnton not uceld 0.3 "'111· cro-orgtnlsms also affect 

the concentrttlon. Specftl techntquiS ere nudld for en eccurate study. 

Cllchn (CI) 
and 

Principal causes for hlrdneu end sctlt•fomlng properties of wtter. 
fng tbllfty of soep, 

They reduce tho lather· 

Nagnest~ot~~ 
(Mg) 

Sodium (Na) lmpert 1 salty or brackish taste when cntned wtth chloride, Sodhn u Its cause foll!llng In 
and boilers. 

Pouss l~ot~~ (K) 

Sulfite (504) 250 Dg/1 c-nly hes 1 ltxltfwe effect ldl111 the concentration II '00 to 1,000 mg/1, partlcuhrly 
when cll!lblnld with 111ynesf~ot~~ or sodl~ot~~. The effect h ""ell less mn cadit ned .. tth celcl~ot~~. 
This laattlv. effect s c-1.1' notld b~ ~rs. but the7 bee- accllllllted to the wner 
In 1 short tlooe. The effect Is notlcelb e In a11111t all persoM "hen concentrations eaceed 
750 "'!1/1. Sulfite cadllnld with calcium forms a hard scalt In boilers and "ater heaters. 

Chloride (Cl) 250 "'!!ll Llrge •-!Its coa:tllned "lth sodt .. toq~ert a salty teste. 

Fl uortde (F) z.o mg/1 Concentrettons of 0.8 to 1.3 "'!!Il 1re co!lsldered to phy 1 pert In the reduction of tooth 
deCiy. However, concentratiOIIS ower z.o mg/1 will c1ust the 110ttlt~~g of the tliiNl of 
children's teeth. 

Nitrate 45 oog/1 Waters wtth high nitrate co11tent should not be usld for Infant feeding es It aey ceuse ~~et• 
(N03) lleootlolllntDII or cytnoSis, High conctntNtiOIII suggest ornnlc pollution fl'lllll s .... te, de· 

ctyed o1'91nlc atter, nltrtte In the soli, or cMIIICII fert ltzer, High nltntes In tilt 
neturel ,..ters of centre! lwt ere ll•lted to tsolltld occurrences, usuelly fl'lllll sheila.. dug 
""lls on tems. Since the hiJh concentretlons ere chlruterhtlc of lndlwldutl ""lls and not 
of tny one equlfer, nitrite" II not be discussed In this report. 

Dhsolvld 500 "'!!Il This refers to 111 of the 111ttrlll In wtter thlt Is tn solution. It lffects the chemical and 
Solids PIIYSia1 propertiH of wtter for .. .,. uses. Mounts o•er 2,000 lllg/1 wtll hl•e 1 1uttht 

effect on I!Oit persons, amounts up to 1,000 mg/1 lrt gtnertlly COIISiderld ICC.ptlble for 
drlnUng purposes If no other wtter h nil lillie. 

Hardness This affects tilt 11therlng IIIII tty Of SOip, It II generally produced 111 CllCII.tll lnd aogne• 
(II C.C03) II... Hardness II tapreslld In perts fllr IIIII ton tqUIVIltnt to CICD3 II It Ill the hlrdneSI 

,..., aulld lly thh co.pound, Water bee-s olljecttoneble tor .-.sttc use ldltn the hard· 
ness Is 111owe 100 mg/h llowev.r, It c1n Ill trtltld retdlly II)' softening. 

Too:pertturt Affects the dtstralllllt1 llld eco1a11 of wttlr ust, especially for Industrial cooling 1nd tlr 
coftdttlonlng, Most users wtnt 1 wtttr lflth a lw 1nd c0111ttnt '-nture. 

Sulfllndtd C.usts wtttr to hlv. 1 cloudy or ~ lllflllrt-. It .st Ill sttUtd or ftlttrect out before 
Sid I Milt tht wtter Is ulld. It Is tht •terti thlt •stlts·up• reservoirs, 1nd It Is the qJor ceuse 

Of the reduct ton Of NllrwGI I' It ft, 

To the user, the quality of ground water is as important as the amount of 
water that an aquifer will yield. As ground water moves through soil and 
rock materials, it dissolves some of the minerals which, in turn, affect 
water quality. In addition to mineral content, bacterial and chemical con
tamination may be introduced through poorly constructed wells and seepage 
from other pollution sources. 

Recommended standards for common water constituents are described in the 
table above. These are rationally accepted as guidelines for acceptable 
drinking water supplies. Limits for uses other than drinking often differ 
from these. For instance, water that is unacceptable for drinking and 
household use m~ be completely satisfactory for industrial cooling. 

From analyses of ground water averages (A) and ranges (R) of values in milli
grams per liter {mg/1) for several mineral constituents are summarized in 
Figures 13, 14 and 15 for the 4 major aquifers in Henry County. Recommended 
concentrations for some constituents are often exceeded without obvious ill 
effects, although the water may be unpalatable. Water quality analyses for 
individual wells should be obtained to determine if concentrations of consti
tuents that affect health are exceeded.· 
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Figure 13 
CHEMICAL CHARACTER OF GROUND WATER 
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Surficial aquifers yield the least mineralized 
water and of best quality of all ground water 
sources in Henry County. Water from the alluvial 
and drift aquifers are of good quality and found 
in large amounts. The dissolved solids content 
tends to be a bit hfghs but is acceptable for 
drinking purposes if no other water is available. 
The water from the buried-channel aquifer is often 
more mineralized than water from the other two 
surficial aquiferss because they are next to the 
bedrock, through which they have cut their channels • 
Their dissolved solids content is higher than the 
other surficial aquifers. Water temperatures 
average 54°F (l2°C) and the range of temperatures 
is from 48°F to 58°F (9.0°C to 14.5°C). 

Mississippian Aquifer 
Upper Part 

...... II.IIW 

. ~ D T! 

!tN ll/ .. ~w .•. ~ 
'"lb-h...J :· I 

I \.I> to!o '-' 'J .z 
~~~""" i E 

~~--+4~:41-+4··-r--+1 ~~~~! 
! .... ..::i .if i 

Zl~j +4~+4~+~~J~~~~~~iP, ll! 

!: i lr\ ~ .. ; ~ 
II '= .· ' ; :! 

,'t!:'"c ':'""!f ~\iii. >T·':: ::, 1:'' ·'l'i:: ll· ,, • 
• ! \: ' ~ ~ :;::··..... " ' ~ 1 ~ 
: !::: > ' 1\ .... -~ fii; l '•\'.''· :,. ' "": 1~' ... 

1· .. ;: .: ~ 1::: .. :•\ ' :;,:· ::: .::,:, 

IITW ...... ll.tw 

L-----'1 Aquifer not present 

!!;; 
~ .? s.J 1- !i I" !" !_ .!1 l.;; • .:s 

,;;g 
, .. 3i ~a· ~a iE ~l f• j e 1.- jj! .: n .:s ll ;; :i- ;s- ::: l! 

Upptto P1rt of lf.l'e Ntutuf~~Utl AQuifer 

100 u 41 m t1 4,1 0.4 m Itt ,:, 
a.a-m llf•80l 1.8•l40 o.I·U 0•1.8 us-nr Jll•l41 R 66•116 19•!11 

A Itt 91 Ill 181 1100 1.1 .8 1910 1130 

U7·SU U•lf4 »·ZL4 ...... ,.. 750·159:1 2·22' .3•1.6 ltl'G•2'7ctl rtl•l$63 

Good to fair water quality is available in the 
Upper Part of the Mississippian in area 1. The 
water is more highly mineralized than that 
typically found in the surficial aquifers and 
usually hard. The dissolved solids content is 
just slightly over recommended levels. In area 
2, with the dissolved solids and sulfate content 
being greatly exceeded, the quality of the water 
greatly decreases. Average water temperature is 
55°F (l3°C) and the range of temperatures is from 
51°F to 60°F (10.5°C to 15.5°C). 
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Figure 14 
Mississippian Aquifer 
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Water in the lower part of the Mississippian 
aquifer is generally of poorer quality than 
found in the upper part. Throughout the 
county the water is exceptionally hard. Areas 
3 through 7 have very high dissolved solids 
content. Areas 3, 4 and 5 have sulfate concen
trations which slightly exceed the recommended 
limit, while areas 6 and 7 in the southwestern 
corner, have sulfat.e concentrations between 
1,000 and 2,500 mg/1 which greatly exceeds the 
standard. Area 7 has a high chlorine content, 
with a marginal fluoride content, while area 
61 s fluoride content of 2.6 exceeds the 
standards at 2.0. Areas 1 and 2 seem to have 
the best quality water of the lower Mississippian 
aquifers. Average water temperature is 55°F 
(13°C), and the range of temperature from 51°F to 
60°F (10.5°C to 15.5°C). 
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Figure 15 
CHEMICAL CHARACTER OF GROUND WATER 
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The Devonian aquifer in this county possesses 
very highly mineralized water and is found 
to be of very poor quality. The water is 
highly mineralized with standard exceeding 
concentrations of sodium, sulfate, chloride, 
and fluoride. The dissolved solids content range 
from 3,000 to 10,000 mg/1. Water temperatures 
are higher than that from the Mississippian 
aquifers sources averaging 60°F {15.5°C) and 
with a temperature range of 54°F to 64°F 
{12.0°C to 18.0°C). 

Cambro-Ordovician Aquifer 
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This deep aquifer yields water of relatively 
good quality compared to the other rock 
aquifers. The water is noticeably hard and 
just slightly exceeds recommended standards 
for sulfate and has dissolved solids concen
trations of about 1,000 mg/1, but it is not 
as highly mineralized as that from parts of 
the Mississippian and Devonian Aquifers. Water 
temperatures are higher than other rock aquifer 
sources averaging 72°F (22°C) and with a temper
ature range from 68°F to 76°F (20.0°C to 24.5°C). 
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RECOMMENDATIONS FOR PRIVATE WATER WELLS 

Contracting for Well Construction 

To protect your investment and guarantee satisfactory well completion, it is 
a good idea to have a written agreement with the well driller. The agreement 
should specify in detail: 

size of well, casing specifications, and types of screen and well seal 

methods of eliminating surface and subsurface contamination 

disinfection procedures to be used 

type of well development if necessary 

test pumping procedure to be used 

date for completion 

itemized cost list including charges for drilling per foot, for materials 
per unit, and for other operations such as developing and test pumping 

guarantee of materials, workmanship, and that ail work will comply with 
current recommended methods 

liability insurance for owner and driller 

Well Location 

A well should be located where it will be least subject to contamination from 
nearby sources of pollution. The Iowa State Department of Health recommends 
minimum distances between a new well and pollution sources, such as cesspools 
(150ft.), septic tanks {50 ft.), and barnyards (50-100ft. and downslope 
from well). Greater distances should be provided where possible. 

The well location should not be subject to flooding or surface water contamina
tion. Select a well-drained site, extend the well casing a few feet above 
the ground, and mound earth around it. Diversion terraces or ditches may be 
necessary on slopes above a well to divert surface runoff around the well site. 

In the construction of all wells care should be taken to seal or grout the 
area between the well bore and the well casing (the annulus) as appropriate 
so that surface water and other pollutants cannot seep into the well and con
taminate the aquifer. 

Locate a well where it will be accessible for maintenance, inspection, and re
pairs. If a pump house is located some distance from major buildings and 
wired separately for power, continued use of the water supply will be 
jeopardized by fire in major buildings. 
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Water Treatment 

Water taken from a private well should ideally be tested every six months. 
The University Hygienic Laboratory will do tests for coliform bacteria, 
nitrate, iron, hardness, and iron bacteria in drinking water for private 
individuals. Special bottles must be used for collecting and sending water 
samples to the laboratory. A sample kit can be obtained by writing to the 
University Hygienic Laboratory, University of Iowa, Oakdale Campus, Iowa 
City, Iowa 52242. Indicate whether your water has been treated with chlorine, 
iodine, or bromine; for different sample bottles must be used for treated and 
untreated water. The charge for the bacterial test is $3.00; for iron hard
ness and nitrate, it is $3.00; and for iron bacteria, $5.00. If your well 
is determined to be unsafe, advice for correcting the problem can be obtained 
from your county or state Department of Health. Several certified private 
laboratories also run water analyses. 

Shock chlorination is recommended following the construction and installation 
of a well and distribution system and anytime these are opened for repairs or 
remodeling a strong chlorine solution is placed in the well and complete 
distribution system to kill nuisance and disease-causing organisms. If the 
first shock chlorination does not rid the water supply of bacteria it should 
be repeated, if this does not solve the problem the well should be abandoned 
or the water should be continuously disinfected with proper chlorination 
equipment. 

Since most of the ground waters in Henry County are mineralized, water 
softening and iron removal equipment may make water more palatable and pleasant 
to use. Softened water contains increased sodium; contact your physician be
fore using a softener if you are on a sodium-restricted diet. Chlorination 
followed by filtration will remove most forms of iron and iron bacteria. Iron 
bacteria has no adverse effect on health but will plug wells, water lines~ 
and equipment and cause tastes and odors. Iron removal equipment can be used 
if problems persist. 

Well Abandonment 

Wells taken out of service provide easy access for pollution to enter aquifers 
supplying water to other wells in the vicinity. Unprotected wells may also 
cause personal injury. Proper abandonment procedures should be followed to 
restore the natural conditions that existed before well construction and 
prevent any future contamination. Permanent abandonment requires careful 
sealing. The well should be filled with concrete, cement grout, or sealing 
clays throughout its entire length. Before dug or bored wells are filled at 
least the top 10 feet of lining should be removed so surface waters will not 
penetrate the subsurface through a porous lining or follow cracks in or around 
the lining. The site should be completely filled and mounded with compacted 
earth. 

ABANDONED WELLS SHOULD NEVER BE USED FOR DISPOSAL OR SEWAGE OR OTHER WASTES. 
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SOURCES OF ADDITIONAL INFORMATION 

In planning the developmeQt of a ground water supply or contracting for the 
drilling of a new well additional or more specific information is often re
quired. This report section lists several sources and types of additional 
information. 

State Agencies That May Be Consulted 

Iowa Geological Survey1 

State Health Department2'6 

Iowa Natural Resources Council 3 

Iowa Dept. of Environ. Quality4 

123 North Capitol 
Iowa City 52242 

Lucas Building 
Des Moines 50319 

Wallace Building 
Des Moines 50319 

Wallace Building 
Des Moines 50319 

(319} 338-1173 

(515} 281-5787 

(515} 281-5914 

(515) 281-8854 

University Hygienic Laboratory5 U. of lA, Oakdale Campus (319} 353-5990 
Iowa City 52242 

Cooperative Extension Service in6 110 Curtis Hall, ISU (515) 294-4569 . 
Agriculture and Home Economics Ames 50011 

Functions: 

1 Geologic and ground water data repository, consultant on well problems, 
water development and related services 

2 Drinking water quality, public and private water supplies 

3 Water withdrawal regulation and Water Permits for wells withdrawing 
more than 5000 gpd 

4 Municipal supply regulation and well construction permits 

5 Water quality analysis 

6 Advice on water systems design and maintenance 
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Well Drillers and Contractors 

The listing provided here was drawn from an Iowa Geological Survey mailing list 
and yellow pages of major towns in phone books. These selected are within 
an approximate radius of 50 miles of Henry County. For a statewide listing 
contact either the Iowa Water Well Drillers Association, 4350 Hopewell Ave., 
Bettendorf, Iowa 51712, (319) 355-7528 or the Iowa Geological Survey, 
(319) 338-1173. 

Bailey Well Co. 
203 E. Main 
New London, Iowa 52645 

Dwayne Bruinekool 
Bruinekool Well Co. 
Oskaloosa, Iowa 52577 

Detrick Well Co. 
R. R. # 1 
New London, Iowa 52645 

Gingerich Well Co. 
Kalona, Iowa 52247 

Jack Kramer 
Mt. Pleasant, Iowa 52641 

Latta and Sons Well Drilling 
Riverside, Iowa 52327 

Duane Latta 
Latta Well and Pump 
Rural Route 
Wilton, Iowa 52778 

Neal Lyon Well Co. 
Salem, Iowa 52649 

Miller and Son Well Co. 
Kalona, Iowa 52247 

Novotny Well Co. 
Shueyville, Iowa 52338 

Schlicher Brothers Well Co. 
l+tly. 34 Wes t 
Fairfield, Iowa 52556 

Schlicher Well Co. 
P. 0. Box 207 
Donnelson, Iowa 52625 

Schmeiser Well Co. 
1111 Hageman St. 
Burlington, Iowa 52601 

Wayne Smith 
Box 195 
West Liberty, Iowa 52776 

Wilson Well Co. 
R. R. # 3 
Burlington, Iowa 52601 
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Topographic Maps (Available from the Iowa Geological Survey) 
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Map Title Date Scale Contour Interval 

Olds NW (Preliminary) 1:24,000 10' 
anticipated 7i-

Olds NE minute quadrangle 1:24,000 10' 
publication 12/80 

Winfield NW 1:24,000 10' 

Olds SW 1:24,000 10' 

Olds SE 1:24,000 10' 

Winfield SW 1:24,000 10 I 

Mt. Pleasant NW 1:24,000 10' 

Mt. Pleasant NE 1:24,000 10' 

New London 1:24,000 10 1 

Mt. Pleasant SW 1:24,000 10' 

Mt. Pleasant SE 1:24,000 10' 

New London SW 1:24,000 10' 
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